The nucleotide sequence of gene 1 of T7 phage DNA which codes for the phage-specific DNA-dependent RNA-polymerase  by Grachev, M.A. & Pletnev, A.G.
Volume 127, number 1 FEBS LETTERS May 1981 
THE NUCLEOTIDE SEQUENCE OF GENE 1 OF T7 PHAGE DNA WHICH CODES FOR THE 
PHAGE-SPECIFIC DNA-DEPENDENT RNA-POLYMERASE 
M. A. GRACHEV and A. G. PLETNEV 
Novosibirsk institute of Organic Chemistry, Siberian Division of the USSR Academy of Sciences, Novosibirsk 90, USSR 
Received 29 February 1981 
1. Introduction 
Gene 1 of T7 phage codes for the phage-specific 
DNA-dependent RNA-polymerase [ 1,2] -100 OOOM,. 
This enzyme interacts selectively with promotors 
present in T7 DNA [3] and synthesizes ‘late’ mRNAs 
at twice the rate exhibited by the RNA-polymerase 
of Escherichia coli; it also stops the synthesis at selec- 
tive terminators. Hence, T7 RNA-polymerase, in spite 
of its relative simplicity, fulfils successfully the three 
major functions of a template-dependent enzyme, 
and its chemical study for this reason is of great inter- 
est. However, not knowing the amino acid sequence 
of the protein, it is difficult to interpret on a molec- 
ular level the data of chemical methods of investiga- 
tion, especially of such a powerful method as affinity 
modification. 
This communication gives an account of investiga- 
tion [4,5] aimed at the elucidation of the primary 
structure of T7 DNA in the region of gene 1; from 
this sequence, it is possible to deduce the amino acid 
sequence. 
2. Materials and methods 
In order to elucidate the structure within gene 1, 
T7 DNA was cleaved by restriction endonucleases 
followed by analysis [6] as modified in [7,8]. The 
strategy of sequencing is shown in fig.1. T7 DNA 
was cleaved in different experiments by endo- 
nucleases BspI, MS@, HindII, HpaI; the digest were 
fractionated by gel-electrophoresis, and the fragments 
mapped [4,9-l l] within gene 1 and in its vicinity 
were labelled terminally according to [6] using either 
[Y-~~P]ATP and polynucleotide kinase, or d[a-32P]- 
NTPs and DNA-polymerase. The sequencing experi- 
ments were run either after chains separation, or after 
Elsevier/North-Holland Biomedical Press 
treatment by another endonuclease. A considerable 
part of the sequence was read-off from 2 complemen- 
tary strands. If only 1 of the 2 complementary strands 
was sequenced, the experiments were run in triplicate. 
Details of the experiments will be published elsewhere. 
3. Results and discussion 
The sequence of nucleotides found, which is 
situated between 7-15% of the T7 genome, is pre- 
sented in fig.2. T7 DNA has been sequenced indepen- 
dently over the regions 1 lo-490 and 2771-3 175 
[ 1 l- 141. Our sequence over these regions is practically 
the same as [ 1 l-141 except for a few pyrimidine- 
pyrimidine substitutions. The restrictase sites sug- 
gested by the primary structure are in complete 
accordance with the data of mapping [4,9-l 11. 
According to [ 111, the adenosine residue of the 
initiating triplet for T7 RNA-polymerase resides at posi- 
tion 3 16. The sequence between this residue and the 
residue 2965, where a terminating triplet is present, is 
translatable (but in the frame given) into an uninter- 
rupted protein sequence. The molecular mass of the 
protein presented in fig.2 is 98 000, in good accord 
with the above cited data from physical studies [ 11. 
The amino acid composition is in reasonable agree- 
ment with the data of direct amino acid analysis [2]. 
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Fig.1. Strategy of the elucidation of the primary structure of T7 DNA in the region of gene 1: upper part, restrictase maps accord- 
ing to [4,9-111; lower part, scheme of the terminal labelling ((0) at the S’end; (0) at the 3’end) and of sequencing (--). 
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Fig.2. The sequence of nucleotides in the region of gene 1 of T7 DNA and the sequence of amino acids deduced. 
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